Tea nanoparticles for immunostimulation and chemo-drug delivery in cancer treatment.
Many health benefits have been associated with tea consumption. In an effort to elucidate the source of these health benefits, numerous phytochemicals have been extracted from tea infusions, some of which have demonstrated promise as clinical therapeutics for cancer therapy. Considering the advantageous properties of organic nanoparticles, the purpose of this study is to develop a method for isolating nanoparticles from tea leaves, and explore potential biomedical applications for these nanoparticles. First, an infusion-dialysis procedure for isolating tea nanoparticles (TNPs) from green tea infusions is developed. Second, atomic force microscopy and scanning electron microscopy reveal that the TNPs are spherical with diameters of 100-300 nm. Third, electrophoretic light scattering is used to determine that the TNPs have a zeta potential of -26.52 mV at pH 7.0. Finally, chemical analysis demonstrates that (-) Epigallocatechin gallate, caffeine, and theobromine are not found in the TNPs. Interestingly, the TNPs do enhance the in vitro secretion of cytokines IL-6, TNF-alpha, and G-CSF, as well as the chemokines RANTES, IP-10, MDC from mouse macrophages RAW264.7, indicating an immunostimulatory effect. As a nanocarrier, the TNPs are able to form complexes with doxorubicin (DOX) and have the potential for applications in drug delivery. Further the DOX-loaded TNPs increase the cellular DOX uptake, compared to free DOX, leading to higher cytotoxicity in the A549 human lung cancer and MCF-7 breast cancer cells. More importantly, the DOX-loaded TNPs significantly increase the DOX uptake and cytotoxicity in MCF-7/ADR multidrug resistant breast cancer cells. In this work, an infusion-dialysis procedure is developed for isolation of the TNPs from green tea, and the potential of these nanoparticles as a multifunctional nanocarrier for cancer therapy in vitro is explored.